High replication fitness and transmission efficiency of HIV-1 subtype C from India: Implications for subtype C predominance.
HIV-1 subtype C has been the predominant subtype throughout the course of the HIV-1 epidemic in India regardless of the geographic region of the country. In an effort to understand the mechanism of subtype C predominance in this country, we have investigated the in vitro replication fitness and transmission efficiency of HIV-1 subtypes A and C from India. Using a dual infection growth competition assay, we found that primary HIV-1 subtype C isolates had higher overall relative fitness in PBMC than subtype A primary isolates. Moreover, in an ex vivo cervical tissue derived organ culture, subtype C isolates displayed higher transmission efficiency across cervical mucosa than subtype A isolates. We found that higher fitness of subtype C was not due to a trans effect exerted by subtype C infected PBMC. A half genome A/C recombinant clone in which the 3' half of the viral genome of subtype A was replaced with the corresponding subtype C3' half, had similar replicative fitness as the parental subtype A. These results suggest that the higher replication fitness and transmission efficiency of subtype C virus compared to subtype A virus from India is most probably not due to the envelope gene alone and may be due to genes present within the 5' half of the viral genome or to a more complex interaction between the genes located within the two halves of the viral genome. These data provide a model to explain the asymmetric distribution of subtype C over other subtypes in India.